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DISC-TYPE STUMP GRINDER 
FIELD OF THE INVENTION 

[0001] The present invention is related generally to stump grinders or cutters that cut or grind 

stumps left in the ground after a tree has been cut down and, more particularly, to a disc type 
stump grinder that grinds the stump via blades or cutting tools arranged on a face and/or a 
circumferential edge of a grinding disc. 

BACKGROUND OF THE INVENTION 

10002] It is known to provide a stump cutting or grinding device with a cutting or grinding 

disc that has a plurality of blades or cutting tools positioned thereon for engaging and cutting 
or grinding a stump or the like after a tree has been cut down. The stump cutting or grinding 
devices may be mounted to a tractor and may be driven via a power takeoff from the tractor's 
engine, such that operation of the tractor's engine causes rotation of the cutting disc. The 
stump cutting or grinding disc may have a plurality of teeth disposed along a perimeter edge 
of the cutting disc, whereby the disc may be moved generally vertically downward or in a 
direction generally transverse to its axis of rotation to cut downwardly into and through the 
stump. The disc may then make multiple such downward cuts to substantially cut or grind 
the stump away. It is also known to provide a stump grinding disc that has a plurality of 
cutting tools or blades or teeth disposed along a face of the disc, whereby the disc may be 
moved or drawn horizontally into and through the stump to cut and grind the stump. 
However, such stump grinding devices are typically difficult to control and stabilize due to 
the blades or teeth of the grinding disc engaging and over cutting a substantial depth into the 
stump as the disc is rotated. Such over cutting causes difficulties in controlling the cutting 
disc and in stabilizing the cutting device, such that additional stabilizers or support feet or 
arms or outriggers are required to stabilize the outer end of the cutting or grinding device 
away from the tractor. 

[0003] Accordingly, there is a need in the art for a stump cutting or grinding device that 

overcomes the shortcomings of the prior art. 

SUMMARY OF THE INVENTION 

10004] The present invention provides a stump grinding device or machine that controls the 

cutting of the cutting disc to enhance the stability of the grinding device, such that outer 
support arms or feet or outriggers are not required to support the grinding or cutting disc 



during operation of the stump grinding device of the present invention. The stump grinding 
device pivotally mounts the stump grinding disc to a support arm of the device, such that the 
grinding disc may be pivotally or arcuately moved to cut or grind the stump. One or more 
arcuate passes through the stump thus may be performed to substantially cut and grind the 
stump. 

|0005] According to an aspect of the present invention, a stump grinding machine is 

configured to mount to a powered vehicle, such as a powered tractor or a powered skid steer 
or the like, and is operable to grind a stump. The stump grinding machine comprises a disc 
mount pivotally mounted to an end of a mounting portion of the powered vehicle and 
pivotable about a generally horizontal axis, and a grinding disc rotatably mounted to the disc 
mount. The grinding disc has a plurality of grinding teeth arranged on and extending from a 
face of the disc, such as a front face of the disc that is facing generally toward the powered 
vehicle or a rear face of the disc that is facing generally away from the powered vehicle. The 
grinding disc is rotatably drivable by a rotational drive device connected to the grinding disc 
and to a power source of the powered vehicle. The disc mount is pivotable about the 
generally horizontal axis to arcuately move the grinding disc as the grinding disc is rotatably 
driven by the power source to grind a stump. 

[0006] Optionally, the rotational drive device may comprise a telescopic drive shaft 

connected between a power takeoff of the vehicle and the grinding disc. The telescopic drive 
shaft may be angularly adjusted and may be lengthwise adjusted to accommodate the pivotal 
or arcuate movement of the grinding disc as the disc mount is swung or moved about the 
horizontal axis. Optionally, the rotational drive device may comprise a hydraulic motor that 
is secured to the disc mount and connected to or in fluid communication with a hydraulic 
pump system of the vehicle. 

[0007] The stump grinding machine may include a mounting frame configured to connect to 

the mounting portion of the powered vehicle and to extend generally horizontally therefrom. 
The mounting frame may be configured to be cantileverly supported at the powered vehicle, 
such that the mounting frame and the disc mount may be entirely supportable at the powered 
vehicle. The mounting frame may include a base portion attachable to the powered vehicle 
and a support portion or support arm mounted at one end to the base portion and extending 
generally horizontally from the base portion. The disc mount may be pivotally attached to an 
opposite end of the support portion or arm from the base portion. The support portion or arm 
may be pivotally mounted to the base portion and may be pivotable about a generally vertical 
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axis to facilitate side to side arcuate movement of the disc mount relative to the powered 
vehicle. 

[0008] The disc mount may be pivotally mounted to the mounting portion of a support arm 

extending from the powered vehicle. The disc mount may comprise a housing or cover or 
shroud portion that houses the grinding disc and a mounting bracket that may be pivotally 
mounted to the mounting portion of the support arm of the powered vehicle. The shroud 
portion may be pivotally mounted to the mounting bracket and may be pivotable about a 
second generally horizontal axis. 

[0009] The disc mount may be biased toward an initial orientation. The disc mount may 

pivot about the horizontal axis away from the initial orientation in response to the grinding 
disc being moved into engagement with a stump via movement of the vehicle relative to the 
stump. The disc mount may be biased to urge the grinding disc into and at least partially 
through the stump to grind the stump after the vehicle is stopped. 

[0010] According to another aspect of the present invention, a stump grinding machine is 

configured to mount to a powered vehicle and is operable to grind a stump. The stump 
grinding machine comprises a mounting frame configured to connect to the powered vehicle 
and to extend generally outwardly therefrom, a disc mount supported at the mounting frame, 
and a grinding disc rotatably mounted to the disc mount. The mounting frame extends 
outwardly from the powered vehicle and is supported entirely at the powered vehicle. The 
grinding disc has a plurality of grinding teeth on a face of the disc, such as the front face of 
the disc that is facing generally toward the powered vehicle. The grinding disc is rotatably 
drivable by a rotational drive device connected to the grinding disc and to a power source of 
the powered vehicle. The grinding disc includes a plurality of depth guides positioned on the 
face of the grinding disc. The depth guides limit the depth of cut of the grinding teeth as the 
grinding disc is rotated and engaged with a stump. 

[0011] The depth guides may comprise blocks spaced along a radial path on the face of the 

grinding disc. The depth guides may be adjustably mounted to the grinding disc to adjust a 
depth of cut of the grinding teeth. The depth guides may be adjustably mounted via at least 
one shim or plate that is removably positioned between a respective depth guide and the face 
of the grinding disc. The depth guide may include a cutting edge along the forward edge of 
the depth guide. 

|0012| According to another aspect of the present invention, a stump grinding machine is 

configured to mount to a powered vehicle and is operable to grind a stump. The stump 
grinding machine comprises a mounting frame, a support frame, a disc mount and a grinding 



disc. The mounting frame is configured to connect to the powered vehicle. The support 
frame has first and second ends, with the first end being pivotally connected to the mounting 
frame. The support frame is cantileverly supported at the first end and extends generally 
horizontal from the mounting frame. The disc mount is pivotally mounted to the second end 
of the support frame and is pivotable about a generally horizontal pivot axis. The disc mount 
extends downwardly from the support frame. The grinding disc is rotatably mounted at the 
disc mount and has a plurality of grinding teeth on face of the grinding disc, such as the front 
face that is facing generally toward the powered vehicle or the rear face that is facing 
generally away from the powered vehicle. The grinding disc is rotatably drivable by a power 
source of the powered vehicle via a rotational drive device connected to the grinding disc. 
The disc mount is pivotable about the horizontal pivot axis to arcuately move the grinding 
disc as the grinding disc is rotatably driven by the rotational drive device to grind a stump. 
The rotational drive device is pivotable to accommodate the pivotal movement of the 
grinding disc about the generally horizontal axis. 

[0013] The rotational drive device may comprise a telescopic drive shaft connected to the 

grinding disc and to a power takeoff of the vehicle. The telescopic drive shaft may be 
pivotable via a first universal joint at the grinding disc and a second universal joint at the 
power takeoff of the powered vehicle to accommodate the rotational driving of the telescopic 
drive shaft and the pivotal movement of the grinding disc about the generally horizontal axis 
during operation of the stump grinding machine. 

|0014] According to yet another aspect of the present invention, a grinding disc for use with a 

stump grinding machine includes a generally circular plate portion, a plurality of grinding 
teeth and a plurality of depth guides. The grinding disc is rotatably driven by a drive shaft of 
the stump grinding machine to grind a stump. The generally circular plate portion has a 
grinding face and a center axis. The plurality of grinding teeth are arranged on the grinding 
face at varying radial distances from the center axis. The grinding teeth extend generally 
axially from the grinding face. The plurality of depth guides are positioned on the grinding 
face and extend generally axially therefrom. The depth guides extend a lesser amount from 
the grinding face them the grinding teeth. The depth guides limit the depth of cut of the 
grinding teeth as the grinding disc is rotatably driven by the drive shaft and engaged with a 
stump. 

[0015] Therefore, the present invention provides a stump grinding machine that is operable to 

grind a stump to substantially remove the stump from the ground after a tree has been cut 

down. The grinding machine may pivotally move or swing the grinding disc about a 
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generally horizontal axis to arcuately swing the grinding disc into engagement with the stump 
and through the stump as the grinding disc is rotatably driven via a rotational drive device 
connected to a power source of the powered vehicle. The grinding disc may include a 
plurality of depth guides that limit the depth of cut of the teeth on the disc to limit or 
substantially preclude over biting or over cutting of the stump by the teeth and, thus, to 
provide substantially smooth cutting or grinding of the stump. The grinding machine of the 
present invention may be cantileverly mounted to a powered vehicle and entirely supported 
by the mounting connections at the powered vehicle, such that no additional supports or 
support legs or feet or outriggers are required at the distal end of the grinding machine from 
the powered vehicle. 

[0016] These and other objects, advantages, purposes and features of the present invention 

will become more apparent upon review of the following specification in conjunction with 
the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] FIG. 1 is a side elevation of a stump grinding machine in accordance with the present 

invention, as mounted at a rear of a tractor; 
[0018] FIG. 2 is a front perspective view of the stump grinding machine of FIG. 1; 

[0019] FIG. 3 is an exploded perspective view of the stump grinding machine of FIGS. 1 and 

2; 

[0020 J FIG. 4 is a rear perspective view of the stump grinding machine of FIGS. 1-3; 

[0021] FIG. 5 is another front perspective view of the stump grinding machine of FIGS. 1-4; 

]0022] FIG. 6 is a side elevation of the stump grinding machine of FIGS. 1-5; 

[0023] FIG. 7 is a plan view of the stump grinding machine of FIGS. 1-6; 

[0024] FIG. 8 is a sectional view of the stump grinding machine taken along the line VIII- 

VIII in FIG. 7; 

[0025] FIG. 9 is a plan view of the forward face of the grinding disc suitable for use with the 

stump grinding machine of the present invention; 
[0026] FIGS. 10 and 1 1 are side elevations of the support arm and disc mount and grinding 

disc of the stump grinding machine of the present invention, showing the pivotal movement 

of the disc mount and grinding disc relative to the support arm; 
[0027] FIG. 12 is an end elevation of a disc mount suitable for use with the stump grinding 

machine of the present invention; 
[0028] FIG. 13 is a side elevation of the disc mount of FIG. 12; 

[0029| FIG. 14 is a plan view of the disc mount of FIGS. 12 and 13; 
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FIG. 15 is a side elevation of another stump grinding machine in accordance with the 
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present invention, with the stump grinding machine being mounted to a skid steer; 

FIG. 16 is a side elevation similar to FIG. 15, with the stump grinding machine being 



[0032J 



engaged with a stump; 

FIG. 1 7 is a side elevation and partial sectional view of the stump grinding machine of 
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FIGS. 15 and 16; 

FIG. 18 is an end elevation of the stump grinding machine of FIG. 17; and 
FIG. 19 is a plan view of the stump grinding machine of FIGS. 17 and 18. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0035] 



Referring now to the drawings and the illustrative embodiments depicted therein, a 



stump grinding device or machine 10 is mountable to a powered device or vehicle, such as a 
tractor 12 or the like, such as at a rear portion or mounting portion 12a of the tractor 12 as 
shown in FIG. 1. Stump grinding machine 10 includes a mounting frame portion 14 that is 
attachable or mountable to the tractor 12, and a disc mounting portion 16 that is pivotally 
mounted at an outer or distal end of frame portion 14 away from the tractor 12. Disc 
mounting portion 14 mounts and supports a rotatable plate or disc or grinding disc 18, which 
is rotatably driven via a rotational drive device, such as a telescoping or telescopic drive shaft 
20, connected between the grinding disc 1 8 and a power source of the vehicle, such as a 
power takeoff (not shown) of powered tractor 12. Disc mount 16 and grinding disc 18 are 
movable or pivotable about a generally horizontal axis 22 at the distal end of frame portion 
14, such that grinding disc 18 may be swung or moved arcuately toward the tractor (in the 
direction of the arrow A in FIG. 1 and as shown in FIG. 10) or away from the tractor (in the 
direction of the arrow B in FIG. 1 and as shown in FIG. 1 1). Grinding disc 18 includes a 
plurality of teeth or blades 24 extending from a forward face 18a (the face of the plate or disc 
portion of the grinding disc that is facing toward the tractor 1 2) for cutting and grinding the 
stump as the forward face 1 8a of grinding disc 1 8 engages the stump as the disc is swung or 
moved in the direction of the arrow A in FIG. 1, as discussed below. Grinding disc 18 may 
further include a plurality of depth guides or blocks 26 positioned on forward face 18a to 
control or limit the depth or cut of the blades 24 as the grinding disc 1 8 is moved into 
engagement with a stump or the like, as also discussed below. 



10 includes a base or mounting or attachment bracket or portion or frame 28 and a generally 
horizontally extending support portion or support arm 30. Base portion 28 may mount to a 
mounting portion of a vehicle or tractor via any manner, depending on the particular 
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As best shown in FIGS. 2-5, mounting frame portion 14 of stump grinding machine 
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application of the stump grinding machine and on the vehicle being used. In the illustrated 
embodiment, base portion 28 includes a pair of spaced apart generally vertical legs 28a and 
an upper cross member portion 28b extending between and connecting to the legs 28a. Each 
of the generally vertical legs 28a may be pinned or otherwise connected to a corresponding 
flange or mounting bracket 12b (FIG. 1) of mounting portion 12a of tractor 12 via a 
corresponding pin or bolt or the like 29a. Upper cross-member 28b of base portion 28 may 
also be pinned or otherwise connected or attached to tractor 12, such as via a pin or the like 
29b extending through corresponding apertures in a mounting bracket 28c and a tractor 
mount or flange or bracket 12c (FIG. 1) extending from or disposed at the rear or mounting 
portion 12a of tractor 12. Base portion 28 thus may be attached to or secured to mounting 
portion 12a of tractor 12 via a three point connection, in order to substantially fixedly secure 
grinding machine 10 to the tractor 12. 
[0037] Support arm or portion 30 may be pivotally mounted to upper cross member 28b of 

base portion 28 and may extend generally away from base portion 28 and tractor 12 when 
grinding machine 10 is mounted to the tractor. In the illustrated embodiment, upper cross 
member 28b includes an upper bracket or flange 32a and a lower bracket or flange 32b that 
extend generally rearwardly from upper cross member 28b. A tractor end or base end 30a of 
support arm 30 may be positioned between the brackets 32a, 32b, and may be pivotally 
secured thereto via a pivot pin 34, which defines a generally vertical pivot axis 34a about 
which support arm 30 may pivot relative to base portion 28. As shown in FIG. 3, pivot pin 
34 may include a locking flange 34b that is securable to bracket 32a via a fastener 34c to 
retain pin 34 in position at bracket 32a. Support arm 30 extends outwardly or rearwardly 
from base portion 28, and the outer or distal end 30b of support arm 30 supports disc mount 
16, as discussed below. 

[0038] Optionally, support arm 30 may be pivoted about pivot axis 34a via an actuator 36, 

such as a hydraulic actuator or piston and cylinder device or the like. As best seen in FIG. 5, 
actuator 36 may be connected between a pair of spaced apart side flanges or brackets 37a at 
upper cross member 28b of base portion 28 and a pair of spaced apart side brackets 37b 
extending from a sidewall or portion 30c of support arm 30. In the illustrated embodiment, 
upper bracket 32a includes the upper portion of side flanges or brackets 37a extending 
generally sidewardly therefrom for mounting the cylinder 36a thereto. The actuator 36 may 
be pivotally mounted at each end to the respective bracket via a respective retaining pin 37c 
(FIG. 3) that may be securable or attachable to the bracket to retain the pin in position 
through the actuator ends and the brackets. Extension and retraction of actuator 36, such as 
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via pressurized fluid being supplied to opposite ends or ports of the cylinder via fluid lines 
38a, 38b, may cause pivotal movement of support arm 30 about pivot axis 34a to swing the 
support arm 30 and the disc mount 16 and grinding disc 18 side to side and arcuately with 
respect to base portion 28 and tractor 12. Fluid lines 38a, 38b may be connected to a 
hydraulic fluid pressure system or pump and reservoir of the tractor, and may be selectably 
pressurized via appropriate and known controls, such as solenoid valves and/or the like, at the 
tractor or at the grinding machine. 

|0039] Disc mount 16 may be pivotally mounted to the outer or distal end 30b of support arm 

30. In the illustrated embodiment, and as best shown in FIGS. 12-14, disc mount 16 includes 
a pair of spaced apart and generally vertical members or walls 40a, 40b, which are pivotally 
mounted at an upper end 41a to the outer end 30b of support arm 30 via a pivot pin 42 (FIG. 
3) extending through openings 41b in the vertical plates 40 and openings in the end 30b of 
support arm 30 and defining the generally horizontal pivot axis 22. Sidewalls or plates 40a, 
40b may also include respective bearing plates 43 a, 43b positioned at and around apertures 
41b for pivotally receiving pin 42 therethrough. Pin 42 may include a locking extension 42a 
(FIG. 3) that may be secured or fastened to one of the bearing plates 43b to secure pin 42 in 
place through side plates 40a, 40b and support arm 30. 

[0040] Disc mount 16 includes a connecting cover or shroud 44 extending between the 

spaced apart plates 40a, 40b and defining a cavity or passageway therethrough for the 
grinding disc 18. The spaced apart plates 40a, 40b may be secured at or welded to opposite 
ends of the cover 44 and may have slots or openings 41c formed therethrough to provide 
open ends of the cover 44. As best seen in FIG. 12, cover 44 includes a disc mounting slot 
44a at a lower region of the cover 44 for receiving a shaft portion or axle 46 (FIGS. 3 and 8) 
of the grinding disc 18 therein for rotatably mounting grinding disc 18 to disc mount 16, as 
discussed in detail below. Cover 44 may also include a plurality of apertures arranged around 
disc mounting slot 44a for securing bearing blocks 48 (FIG. 3) to cover 44. As can be seen 
with reference to FIG. 3, bearing blocks 48 receive the axle or shaft 46 therethrough, such 
that grinding disc 18 may be rotatably mounted to and supported at disc mount 16. Disc 
mount 16 may also include a bearing cover 49 extending from a forward side of cover 44 to 
substantially cover the bearing block 48 at the forward end of shaft 46 of grinding disc 18. 

[0041] Disc mount 16 may further include a shroud or cover 56 at one side of plate 40a and 

another shroud or cover 58 at the other side of the other plate 40b to at least partially cover 

the disc 18 and limit debris from being scattered and thrown by rotation of disc 18 during 

operation of grinding machine 10. In the illustrated embodiment, cover 56 may comprise a 
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pair of side plates 56a and a curved or bent upper plate 56b extending between the side plates 
and downward along the side plates to generally define a path or passageway for the disc 1 8 
and debris. Shroud 56 may further include a lower skirt portion 57 (FIGS. 2-4 and 6-8), 
which may be a rubber or flexible portion, and which may be attached to a lower flange 56c 
along a lower edge of shroud panels 56a, 56b. The skirt 57 may be flexible to conform with 
the ground and/or stump to facilitate substantially uniform engagement of the skirt to the 
ground around the stump and to the stump itself to further limit or substantially preclude 
debris from being thrown outward and upward by the spinning disc during operation of 
grinding machine 10. 

[0042] Cover or shroud 58 at the opposite side of disc mount 16 likewise includes a pair of 

side panels 58a and an upper panel 58b extending between side panels 58a. Upper panel 58b 
of shroud 58 may not extend downward as far as panel 56b of shroud 56, such that the 
discharge end of the shroud remains at least partially open. Because the disc rotates (such as 
in the counter-clockwise direction in FIG. 2) to throw or discharge debris in the direction of 
shroud 58, the debris is directed downward by upper panel 58b of shroud 58 to direct the 
debris downward toward the ground as it is discharged, so that debris will not be thrown 
upward, which may create a hazardous condition. As shown in FIG. 3, shroud 58 may further 
include a partial panel 58c extending downwardly from upper panel 58b to further direct the 
discharged debris downwardly. 

[00431 Disc mount 16 may be pivotable about pivot pin 42 and axis 22 in response to 

extension and retraction of an actuator 50, such as a hydraulic actuator or piston/cylinder 
device or the like, connected between support arm 30 and disc mount 16. In the illustrated 
embodiment, actuator 50 may be pivotally mounted at a lower bracket 52 (FIGS. 2, 6, 10 and 
1 1) along an underside 30d of support arm 30 and at another bracket 54 extending from a 
forward portion of cover 44, such that extension and retraction of actuator 50 causes pivotal 
movement of disc mount 16 about axis 22. Actuator 50 may be connected to the hydraulic 
system and controls of the vehicle or tractor via a pair of fluid lines 51a, 51b in fluid 
communication with respective ports at opposite ends of the hydraulic cylinder or the like. 
Actuator 50 may be pivotally mounted at each end to the respective brackets via a respective 
retaining pin 53 (FIG. 3) that may be securable or attachable to the bracket to retain the pin in 
position through the actuator ends and the brackets. 

(0044] As can be seen with reference to FIG. 3, grinding disc 1 8 may be rotatably mounted to 

disc mount 16 via the pair of opposite bearing blocks 48 supporting shaft 46, which extends 

through a center portion of grinding disc 1 8. The bearing blocks 48 may be secured to or 
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affixed to or mounted to opposite sides of cover 44 of disc mount 16, and the opposite ends 
of shaft 46 may be received through or at least partially through the bearing blocks 48 to 
rotatably mount grinding disc 18 to disc mount 16. The bearing blocks may be a known type 
of bearing block and may include ball bearings or the like that may provide for smooth 
rotational support of the disc shaft 46 at the disc mount 16. As shown in FIG. 8, a forward 
end 46a of shaft 46 may extend through and forwardly from the forward bearing block 48 to 
connect shaft 46 to telescopic drive shaft 20. 

0045] As best shown in FIG. 3, rotational drive device or telescopic drive shaft 20 may be 

non-rotatably connected to forward end 46a of shaft 46 to provide for rotational driving of 
grinding disc 18 via rotation of telescopic drive shaft 20. Telescopic drive shaft 20 may 
include a universal joint 21a at a rearward end of the shaft 20 for connecting to shaft 46 of 
grinding disc 1 8, and a second universal joint 21b at a forward end of shaft 20 for connecting 
to the power source or power takeoff of the tractor 12. Universal joint 21a may non-rotatably 
connect to forward end 46a of shaft 46, such that rotation of the universal joint 21a causes a 
corresponding rotation of shaft 46 and thus of grinding disc 18. As shown in FIG. 3, a 
locking pin or key 60 may be partially inserted within a groove in shaft 46 and within a 
corresponding groove in universal joint 21a, such that universal joint 21a is non-rotatably 
locked or joined with shaft 46. Universal joint 21b may be non-rotatably secured to the 
power takeoff shaft of the tractor in a similar manner. However, other means for non- 
rotatably connecting the universal joints to the shafts may be implemented without affecting 
the scope of the present invention. 

[0046] Telescopic drive shaft 20 includes an outer tube or shaft portion 20a that is extendable 

and retractable relative to an inner tube or shaft portion 20b to adjust a length of drive shaft 
20 during pivotal movement of disc mount 16 and grinding disc 18 about pivot axis 22. One 
of the tubes or shafts may be slidably received within the other tube or shaft to allow for such 
length adjustment via telescopic extension and retraction of one of the tubes or shafts relative 
to the other. Such telescopic shafts are known in the art and commercially available from 
Weasler Engineering, Inc. of West Bend, WI, such that a detailed description of the 
telescopic drive shaft need not be set forth herein. 

10047] Telescopic shaft 20 thus may rotatably drive the shaft 46 and grinding disc 1 8 of 

grinding machine 10 via rotation of the drive shaft at the power takeoff of tractor 12. The 

universal joints 21a, 21b allow the shaft 20 to pivot relative to the axis of disc shaft 46 and 

the axis of the power takeoff shaft of the tractor as the telescopic drive shaft 20 extends and 

retracts while rotatably driving grinding disc 18 and while grinding disc 18 and disc mount 
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16 may be pivoted toward and away from the tractor about horizontal pivot axis 22. More 
particularly, the universal joints allow for angular adjustment between the axis of the disc 
shaft 46 and the axis of the telescopic drive shaft 20 and between the axis of the telescopic 
drive shaft 20 and the axis of the power takeoff shaft of the tractor 12 during pivotal 
movement of disc mount 16 about pivot axis 22 and during rotational driving of the 
telescopic drive shaft and the grinding disc. The extension and retraction and the angular 
adjustment of the telescopic drive shaft between the axes of the disc shaft and the power 
takeoff shaft thus allows for the non-linear or arcuate movement of the grinding disc relative 
to the power takeoff drive shaft during operation of the stump grinding machine. Although 
shown and described has having a telescopic drive shaft connected between the power takeoff 
and the grinding disc, the stump grinding machine may include other rotational drive devices 
or drive means for rotatably driving the grinding disc, such as a hydraulic motor (as discussed 
below with respect to FIGS. 15-19) or other drive motor or the like mounted at the disc 
mount, without affecting the scope of the present invention. 

[0048] Rotation of drive shaft 20 thus causes a corresponding rotation of grinding disc 1 8, 

while grinding disc 18 may be pivoted toward and into engagement with a stump or the like. 
The teeth or blades 24 arranged on the face 18a of grinding disc 18 then function to cut or 
grind the stump as the grinding disc is moved further into engagement with the stump. The 
teeth or blades may comprise carbide tipped teeth or blades to enhance the performance and 
life of the teeth or blades. The teeth or blades 24 may include a shaft or mounting portion 
that may extend through an opening or bore formed through grinding disc 1 8, and may be 
secured in position via a nut or other fastener at the other or rear side or face 1 8b of grinding 
disc 18, such that the teeth are substantially secured in place and extend forwardly from 
forward face 18a of grinding disc 18. The teeth 24 thus may be removable and replaceable as 
they may wear over time and use. As can be seen with reference to FIG. 9, the teeth may be 
arranged on face 1 8a and spaced apart to provide at least one tooth or blade at various 
generally overlapping radial positions on the face, such that during rotation of the grinding 
disc, the blades may function to substantially cut or grind at the stump over substantially all 
of the face of the grinding disc or at least over substantially the lower half of the face of the 
grinding disc below the shaft 46. 

[0049] The depth of the cut of the teeth 24 may be limited by the depth guides or rakers 26 to 

limit or substantially preclude over cutting or over biting of the teeth into the stump as 

grinding disc 18 moved into engagement with the stump. As best seen in FIGS. 2 and 9, the 

depth guides 26 may be positioned along face 18a and toward the outer circumferential edge 

] 1 



of disc 18. In the illustrated embodiment, depth guides 26 comprise curved blocks that are 
mounted to or affixed to or positioned at the outer region of face 18a of grinding disc 18. 
Optionally, the depth guides or blocks 26 may have a sharpened or hardened edge or cutting 
edge 26b (FIG. 2) along a forward edge of the blocks to further assist in cutting or grinding 
the stump during operation of the grinding machine. 

The depth guides or blocks 26 may be mounted to face 18a via respective pairs of 
fasteners or bolts 26a that extend through blocks 26 and into threaded openings bored or 
formed in grinding disc 18. The depth guides 26 may be affixed to disc 18 via fasteners 
extending through the depth guides and into threaded bores or openings in the disc 18, or may 
be secured via fasteners or bolts extending through the depth guides 26 and through the disc 
1 8 and into threaded engagement with corresponding nuts or fasteners at the opposite side or 
face 18b of grinding disc 18. Optionally, the depth guide may be welded or otherwise 
secured or affixed to face 18a of grinding disc 18, without affecting the scope of the present 
invention. 

In an exemplary embodiment, the depth guides 26 and teeth 24 may be set such that 
teeth 24 may extend approximately 1/8 of an inch beyond the outer or forward surface of the 
depth guides 26 to provide a desired degree of bite or cut during each pass of the teeth over 
the stump. Optionally, the depth guides 26 may be adjustably mounted to face 18a of 
grinding disc 18 to adjust the depth limit of the cut of the teeth during operation of the 
grinding machine. For example, and as shown in FIG. 3, depth guides 26 may be mounted to 
face 18a of disc 18 with one or more plates or shims 62 positioned between the depth guide 
or block 26 and the face 18a of grinding disc 18. If a greater depth of cut is desired, one or 
more of the plates or shims 62 may be removed, thereby reducing the height of the depth 
guide on the face 1 8a of disc 1 8 and, thus, increasing the bite or cut depth of the teeth 24 of 
grinding disc 18. 

Grinding disc 1 8 may further include a plurality of circumferential blades or teeth 64 

arranged or positioned or spaced along the outer circumferential edge of disc 18. Teeth 64 

may function to cut and grind the stump as grinding disc 1 8 is moved downwardly and 

forwardly into engagement with the stump. As can be seen with reference to FIGS. 2 and 3, 

circumferential teeth 64 may extend at various angles relative to disc 1 8 to enhance the 

cutting and grinding of the stump along the circumferential edge of grinding disc 18. For 

example, some circumferential teeth or blades 64a (FIG. 3) may be angled generally 

forwardly with respect to grinding disc 18, while other circumferential teeth or blades 64b 

may extend generally radially outwardly along the circumferential edge portion of disc 18. 
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Other circumferential teeth may be angled rearwardly, without affecting the scope of the 
present invention. The circumferential blades or teeth 64 may be secured to blocks 65 
positioned in notches 1 8c (FIG. 9) in disc 1 8 and set at various angles, such that the teeth 64 
extend from the blocks and outwardly of the circumferential edge of disc 1 8 to assist in 
starting the cut via lowering the disc downward into the stump and to provide a wider cutting 
range along the circumferential edge of the disc to enhance cutting or grinding of stump 
during operation of stump grinding machine 10. 

[0053] Because the depth guides limit or substantially preclude excessive or overly 

aggressive cutting or over biting by the teeth or blades of the grinding disc, the grinding 
operation of the stump grinding machine of the present invention is substantially enhanced 
over known or conventional stump cutting or grinding devices. The cutting teeth are limited 
to a desired depth of cut with each rotation of the grinding disc, which limits or substantially 
precludes excessive vibration or binding of the teeth and disc during operation of the grinding 
machine. Because the grinding disc of the present invention thus may provide for a smoother 
operation of the grinding machine, the mounting frame 14 of the grinding machine may be 
mounted to and entirely supported at or by the rear or mounting portion of the vehicle, such 
that the support arm may be cantileverly attached to the vehicle and may extend outwardly 
therefrom, with no support legs or arms or outriggers at the outer end 30b of support arm 30 
being necessary to stabilize and further support the grinding disc 18 above the ground. 

[00541 During operation of the stump grinding machine of the present invention, the tractor 

may be positioned generally adjacent to a stump to be removed or ground, such that the 

support arm 30 extends generally over the stump, with the disc mount 16 and grinding disc 

1 8 positioned on the opposite side of the stump from the tractor. After the disc is positioned 

at a desired initial position relative to the stump, the disc 1 8 may be rotatably driven via the 

power takeoff of the tractor and telescopic drive shaft 20. For example, the disc may be 

rotated at approximately 540 rpms or 1 ,000 rpms, which are two rpm settings on a typical 

tractor power takeoff, and may be driven via a tractor that provides an output of 

approximately 40 to 90 horsepower. However, the grinding disc may be rotated at other 

speeds and may be driven via other powered outputs, without affecting the scope of the 

present invention. While the grinding disc 18 is rotated by the power takeoff of the tractor, 

the disc mount 16 may be pivoted downwardly about pivot axis 22 via retraction of actuator 

50 to pull the grinding disc 18 into engagement with the stump to grind the stump during a 

first swing or pass of the grinding disc through the stump. The telescopic drive shaft 20 may 

retract and may pivot about universal joints 21a, 21b while the grinding disc 18 is swung 
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toward the tractor and while the telescopic shaft 20 is rotated to rotatably drive the disc. The 
teeth of the grinding disc engage the stump and cut or grind the stump as the grinding disc is 
moved therethrough, while the depth guides 26 may limit over biting or over cutting by the 
teeth to maintain a substantially uniform and stable cut by the grinding disc 18. 

[00551 After a first pass of the grinding disc through the stump has been completed, the disc 

mount 16 and grinding disc 18 may be pivoted back to their initial position via extension of 
actuator 50. The support arm 30 may then be pivoted or swung or moved sidewardly about 
the generally vertical pivot axis 34a via extension or retraction of actuator 36 to position the 
grinding disc toward one side or the other of the path of the first pass through the stump. 
After the support arm 30 and disc mount 16 have been pivoted or moved a desired amount, 
the disc mount 16 may then again be pivoted about horizontal pivot axis 22 to move or swing 
grinding disc 18 through a second path or pass through the stump. 

[0056] Although shown and described as having the cutting or grinding teeth extending from 

a front face of the grinding disc for grinding a stump as the disc is pulled or moved forwardly 
through the stump, it is envisioned that the grinding disc may have the grinding teeth (and 
depth guides) extending from the rear face of the disc for grinding a stump as the stump 
grinding machine moves the grinding disc rearwardly through the stump, without affecting 
the scope of the present invention. For example, the actuator 50 may initially retract to move 
the disc mount and the grinding disc toward the tractor (in the direction of arrow A in FIG. 
1), and then may extend to move the disc mount and the grinding disc arcuately and 
rearwardly (in the direction of arrow B in FIG. 1) to engage the rear face of the disc with the 
stump and to move the grinding disc through the stump as the grinding disc is rotatably 
driven by the power takeoff and telescopic drive shaft. 

[0057] Also, although shown in FIG. 1 and described above as being mounted to a powered 

tractor, the stump grinding machine of the present invention may be adaptable to mount to 
other powered devices or vehicles or the like, without affecting the scope of the present 
invention. For example, and with reference to FIGS. 15-19, a stump grinding machine or 
device 1 10 may be configured to mount or attach to a mounting portion or support arm 1 12a 
of a powered skid steer 12 or the like. Stump grinding machine 110 includes a mounting 
bracket or frame 128 and a disc mounting assembly or shroud or disc mount 116 that is 
pivotally attached to mounting frame 128 and that is pivotable about a generally horizontal 
pivot axis 122 relative to mounting frame 128. As shown in FIGS. 15 and 16, mounting 
frame 128, disc mount 116 and grinding disc 118 may be supported entirely by the 
connection of mounting frame 128 to the support arm 1 12a of powered vehicle or skid steer 
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1 12, such that no other support arms or stabilizers or outriggers are required at the disc mount 
to support or stabilize the disc mount and grinding disc away from the powered vehicle or 
skid steer. 

10058] Mounting frame 128 may be pivotally attached to the support arm 1 12a and may be 

pivotable about a second generally horizontal pivot axis 134a. Disc mount 116 rotatably 
supports a grinding disc 118 that may be rotatably driven via a rotational drive motor or 
device 120, such as a hydraulic motor or the like, that is connected to an axle portion 146 of 
grinding disc 1 18 via a coupler 121. Rotational drive motor 120 may be fixedly mounted or 
secured to disc mount 116, such as to a cover portion 144 (discussed below) of disc mount 
116, such that rotational driving of drive motor 120 causes a corresponding rotation of 
grinding disc 118. Rotational drive motor 120 thus rotatably drives grinding disc 1 18 as disc 
mount 1 16 is pivoted about the horizontal axis, such as in a similar manner as described 
above. As shown in FIG. 15, grinding disc 118 may have the grinding teeth 124 and depth 
guides 126 on the rearward face 1 18b (the face that is facing away from the powered 
vehicle). Rotational drive motor 120 may comprise a hydraulic motor and may be connected 
to or in fluid communication with a power source or hydraulic pump system of the powered 
vehicle or skid steer, such as via hydraulic lines (not shown) that may run along the disc 
mount and mounting frame and along the support arm 1 12a of vehicle 1 12 to the appropriate 
ports and controls or valves of the hydraulic system. Optionally, grinding disc 118 may be 
rotatably driven via other rotational drive devices, such as a telescopic drive shaft that may 
adjust in length and may adjust an angular orientation relative to the axle portion and a power 
takeoff of the vehicle to accommodate arcuate movement of the grinding disc as the disc 
mount is pivoted about the horizontal pivot axis (such as discussed above), without affecting 
the scope of the present invention. 

[00591 Mounting frame 128 may comprise a generally flat plate portion 128b and a pair of 

generally vertical brackets or braces 128a extending upwardly from the plate portion 128b 
and pivotally attaching to the support arm 1 12a of the vehicle 112. The plate portion 128b 
may have a pair of rearwardly extending braces 128c connected to and extending partially 
along a lower surface of plate portion 128b. Braces 128c include a biasing member mounting 
bracket 128d at an outer end thereof (such as an angle iron or the like positioned between and 
connected to the outer ends of a pair of braces 128c) for mounting an end of one or more 
biasing members 150 for urging disc mount 1 16 to pivot about pivot axis 122, as discussed 
below. Braces 128c also have an opening for receiving a pivot pin 142 therethrough for 
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pivotally mounting disc mount 1 16 to mounting frame 128 and defining horizontal pivot axis 
122. 

[0060| Disc mount 1 16 may be substantially similar to disc mount 16, discussed above, such 

that a detailed description of disc mount 1 1 6 need not be repeated herein. Suffice it to say 
that disc mount 116 includes a pair of spaced apart and generally vertical members or walls 
140a, 140b, which are pivotally mounted at an upper end to mounting frame 128 via pivot pin 
142. Disc mount 116 also includes a connecting cover or shroud 144 extending between the 
spaced apart plates 140a, 140b and defining a cavity or passageway therethrough for the 
grinding disc 118. The spaced apart plates 140a, 140b may be secured at or welded to 
opposite ends of the cover 144 and may have slots or openings formed therethrough to 
provide open ends of the cover 144. The grinding disc 118 may be rotatably mounted to disc 
mount 116, such as at bearing blocks 148 secured to cover 144, such as in the manner 
described above. The rotational drive motor 120 may be fixedly secured to the cover 144, 
such that rotational driving of a shaft portion or drive portion of the motor causes a 
corresponding rotation of axle 146 and grinding disc 118 relative to the fixed motor body. 
Disc mount 116 may further include a shroud or cover 1 56 at one side of plate 140a and 
another shroud or cover 158 at the other side of the other plate 140b to at least partially cover 
the disc 118 and limit debris from being scattered and thrown by rotation of the disc during 
operation of stump grinding machine 110. 

[0061] As best seen with reference to FIGS. 17 and 1 8, one or more biasing members 1 50 

(such as three biasing members) may be connected between bracket 128d and corresponding 
brackets 144a protruding from a rear surface of cover 144 of disc mount 116. Biasing 
members 150 function to urge or bias disc mount 1 16 to pivot outwardly about pivot axis 122 
relative to mounting frame 128 (such as to pivot in a clockwise direction in FIGS. 1 5-17). 
The size and force of the biasing members or springs (and the number of springs) may be 
selected depending on the particular application and desired force urging the disc mount and 
grinding disc toward and into engagement with and through the stump, as discussed below. 

[0062] During operation, the powered vehicle or skid steer 1 12 may be driven or moved up to 

and next to a stump 1 13, as shown in FIG. 1 5. The rotational drive motor 120 may be 

operable to rotatably drive the grinding disc 1 1 8 in response to actuation of the appropriate 

control or valve or the like at the vehicle or at the grinding machine, and the powered vehicle 

may be moved further toward the stump to move or push the grinding disc into engagement 

with the stump to grind the stump. As the vehicle, and thus the mounting frame 128, are 

moved toward the stump and the disc engages the stump, the disc mount 1 16 and disc 118 
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may pivot about pivot axis 122 (as shown in FIG. 16). The biasing member or members 150 
function to pull or urge the disc mount and grinding disc back toward the initial position and 
thus pull the disc further into and through the stump while the disc grinds the stump. 
Optionally, the disc mount and grinding disc may be pivoted toward the initial, generally 
vertical orientation and beyond via pivotal movement of mounting frame 128 about pivot axis 
134a via retraction of actuator 136. The rear face 1 1 8b of grinding disc 1 1 8 thus may be 
moved through the stump to grind the stump. The process may be repeated for multiple 
passes through the stump to further grind the stump. 

0063) Although shown and described as being urged and pivoted rearwardly to move the 

rear surface of the grinding disc through the stump in a direction away from the powered 
vehicle, it is envisioned that the front face 1 1 8a of the grinding disc 1 1 8 may include the teeth 
and depth guides (similar to front face 18a of grinding disc 18, discussed above), and the disc 
mount 116 may be pivoted forwardly to move the front face into engagement with and 
through the stump, such as in a similar manner as described above, without affecting the 
scope of the present invention. For example, the actuator 136 may be initially retracted to 
pivot the mounting frame 128 and disc mount 1 16 about pivot axis 134a to raise and pivot the 
grinding disc to provide clearance to position the grinding disc on the opposite side of the 
stump. The actuator 136 may then extend to lower and pivot the grinding disc into 
engagement with the stump and another actuator or biasing member (not shown) may 
function to pull or pivot the disc mount and grinding disc about pivot axis 122 to move the 
grinding disc forwardly and arcuately into and through the stump. 

[0064] Therefore, the present invention provides a grinding machine or device or assembly 

that is operable to grind a stump to substantially remove the stump from the ground after a 

tree has been cut down. The grinding machine may pivotally move or swing the grinding 

disc about a generally horizontal axis to arcuately swing or pivot or move the grinding disc 

into engagement with the stump and through the stump as the grinding disc is rotatably 

driven, such as via a telescopic drive shaft connected to a power takeoff of a powered vehicle 

or via a rotational drive motor mounted to the disc mount or via other drive means. The 

grinding disc may include a plurality of rakers or depth guides or blocks that limit the depth 

of cut of the grinding teeth on the disc to limit or substantially preclude over biting or over 

cutting of the stump by the teeth and, thus, to provide substantially smooth and stable cutting 

or grinding of the stump. The grinding machine of the present invention may be cantileverly 

mounted to a powered vehicle, such as a tractor or skid steer or the like, and/or may be 

entirely supported by the mounting connections at the powered vehicle, such that no 
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additional supports or support legs or feet or outriggers are required at the distal end of the 
grinding machine from the powered vehicle. The disc mount and grinding disc thus may be 
supported entirely by the support arm connected to the powered vehicle and not by any 
additional supports between the disc mount or support arm and the ground. 
[0065] Changes and modifications in the specifically described embodiments can be carried 

out without departing from the principles of the present invention, which is intended to be 
limited only by the scope of the appended claims as interpreted according to the principles of 
patent law. 
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